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CITIZEN SCIENCE DATA MANAGEMENT 

 Data Management Context 

 Data Loss 

 Data Life Cycle 

 Four Challenges 

 Three tips 



THE “SCIENCE” IN CITIZEN SCIENCE 

 

The scientific product of citizen science projects are 

DATA 

 

The BIG MESSAGES 

Citizen Science is a new kind of Instrument 

Make the data flow 

 









Data are lost over time 





CHALLENGES 

 User interface design 

 Data Quality 

 Metadata completeness without overwhelming 

participants – Use “Standards” 

 Archive data 

 



TIPS 

 

 Match your data management solutions to scale 

of the project 

 Become part of a larger project  

 Work with a science librarian or data scientist 

 

 



 
Making sense of the Data  

 

 

 

 

Rachel Jakuba, PhD, Science Director 

Buzzards Bay Coalition 

savebuzzardsbay.org 



Baywatchers Monitoring Program 

• Program initiated in 1992 with two key goals:   
• Evaluate WQ and long term ecological health  

• Educate citizens on local WQ and environmental 
management issues 

• ~200 stations monitored by ~130 volunteers  

• DO, temp, salinity & secchi depth performed every 
~5 days in the summer (late May to Sept)  

• Nutrient and Chl collected 4 times a summer (2x in 
July, 2x in August), analyzed by MBL 

• Methods approved by EPA and DEP 

savebuzzardsbay.org 



Our Data Management Approach 

savebuzzardsbay.org 

• Microsoft Excel structured reference table –  
• Standard program that staff have access to and are 

familiar with 
• Easily sorted by any column parameter  
• Can be exported as a CSV file for use by other programs 

• Metadata and QA data incorporated in one place 



How/when do we QA our data? 

• During data entry 

• After all volunteer data is 
entered 

• When new Lab data received  

• After new year’s data is 
combined with previous years 

• During Bay Health Index 
calculation 



How do we use our data? 

• Track trends in nutrient 
pollution impacts 

• Educate the community on Bay 
health 

• Provide regulators with critical 
info on WQ 

• Give students and researchers 
WQ 
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Calculating the Bay Health Index 

• Key monitoring parameters are combined to produce 
a Bay Health Index score on a scale of 0 to 100 

savebuzzardsbay.org 

Good to Excellent (65-

100) 

Fair (35-65) 

Poor/Eutrophic 

Conditions (<35) 



Calculating the Bay Health Index 

• Key monitoring parameters are combined to produce 
a Bay Health Index score on a scale of 0 to 100 

savebuzzardsbay.org 

Parameter 0 points 100 points 

DO (lowest 20% of 

measmts) 

40% sat 85% sat 

Secchi disk depth 0.6 m 3 m 

Chla + pheo 10 ug L-1 3 ug L-1 

DIN 10 uM   
(0.14 ppm) 

1 uM   
(0.014 
ppm) 

TON 43 uM 
(0.6 ppm) 

20 uM 
(0.28 ppm) 



Tracking trends in bay health 

savebuzzardsbay.org 

Water quality 
declines with no 

action 

Water quality 
improvements after 

action 



Diving Deeper 
• With MacArthur Foundation grant, we are working with 

WHOI scientists to explore trends in the data and 
determine where and how climate change impacts are 
influencing these trends 

 

 

 

 

 

 

• Red dots are where TN or Chla significantly increased 
over 23 yrs 

• Dot size represents magnitude of the slope 
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• Red dots are where TN or Chla significantly increased 
over 23 yrs 

• Dot size represents magnitude of the slope 

 

Rheuban et al., 
2016 



Shift in TN and Chl relationship 
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Keys to Success 
• Measure consistent parameters in a rigorous way 

• Consider who your audience is and what 
information you are trying to relay 

• Be organized and record as much information as 
possible in your database 

• Look for partners with skills in data analysis (if you 
build it, they will come) 

savebuzzardsbay.org 



MAKING DATA USEFUL:  

SHARING RESULTS WITH 

STAKEHOLDERS AND POLICY 

MAKERS 

 
Andy Hrycyna 

Mystic River Watershed Association 
 

MassBays Citizen Monitoring Coordinators’ Summit 

September 29, 2016 

 



Interesting data  

 

vs.  

 

Useful data 

Useful water quality data is 

that which helps bring about 

positive environmental change 



Collect Data 

$ gets spent 

Improve 

conditions in 

the river 

Report Data 

Analyze Data 

Persuade,  

inform, 

 cajole,  

advocate,  

demand,  

create a 

scene, 

calmly argue, 

affect a 

decision 

 

 

Decision to 

spend money 

From Data to Change 





Some ways we share/publish 

our data 

• Website 

 

• EPA annual water quality report card 

 

• Hotspot reports 

 

• Reports to collaborators 







EPA water 

quality report 

card 
 

• MyRWA does 

analysis 

• MyRWA + MWRA 

data sets 

• Relatively simple 

calculations of %’s 

• Even simpler, 

intuitive grading 

system 

• Power of maps 





Hotspot reports 

 



EVIDENCE OF LOW DO 

• Morning/evening 

profiles at multiple 

locations 

 

• Low DO (< 5 mg/L) 

observed 

downstream of 

Alewife confluence 

2014 Mystic River 

surveys 



EVIDENCE OF IMPAIRMENT: CHLOROPHYLL-A 

20 ug/L (Max) 

10 ug/L (Mean) 

Charles River Targets 


